We describe a "high-performance" liquid-chromatographic procedure for determination of creatinine in serum. Creatinine is separated from other species by cation-exchange chromatography.
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We describe a "high-performance" liquid-chromatographic procedure for determination of creatinine in serum. Creatinine is separated from other species by cation-exchange chromatography.
Absorbance of the creatinine in the eluate is monitored at 234 nm. Results from this procedure on sera correspond closely to those of a manual Jaff#{233}-reaction procedure involving use of a protein-free filtrate with additional cleanup of the sample with Lloyd's reagent. None of the 21 endogenous and exogenous substances that we screened interfered. The overall CV at 138 ,umol of creatinine per liter is 1.35% and at 539 moI/L is 0.72%. 
Materials and Methods

Apparatus
We used Eppendorf pipets to take samples of serum specimens and to add trichloroacetic acid to the samples. In the semiautomated HPLC instrument we constructed (Figure 1) The latter is equipped with pneumatic solenoids and a mounting block, also supplied by Valco, and is driven by 550-kPa pressure of compressed air. The digital valve sequence programmer was wired and programmed for the following sequence:
In this sequence, the sample is injected and the protein-free filtrate is passed through the system. The high-pH mobile phase is than injected, which elutes the creatinine.
Finally, the low-pH mobile phase flows through the system and the sampling valve is opened, so that at the end of the sequence the column is fully equilibrated and ready for the next sample.
We of 100 g/L trichloroacetic acid. Results for a single injection of each aliquot into the liquid chromatograph were compared with those for creatinine standards prepared in 50 gIL trichloroacetic acid.
Results and Discussion
Development of the Method
At the initial pH of 4.68, creatinine is cationic and is retained by the cation-exchange resin. Uric acid (p1 5.7) is not cationic at this pH, is not retained, and is eluted at the solvent front. The detection of creatinine is most sensitive at neutral pH (molar absorptivity = 6471 L cm mol' at pH 7.1), because it is the uncharged molecule that shows an absorption maximum at 234 nm.
The importance of optimizing eluent strengths is seen in Figure 2 . We chose acetate as the eluent anion because it is a good buffer at pH 4. The pH and concentration of eluent B must be high enough to elute the creatinine from the columxi and to present the neutral creatinine molecule to the detector. At pH 7.1, less than 1% of the creatinine molecules are protonated, and the sensitivity is therefore maximized.
The concentration of the buffer is such as to minimize baseline shift during the chromatographic run. Chromatogram C in Figure 2 has minimal baseline distortion. The concentration of eluent B must be high compared with that of eluent A because lithium acetate has essentially no buffer capacity at pH 7.1. Figure 3 shows the peak-height reproducibility of chromatograms obtained for repeated injections of 44 p.mol/L solution of creatinine.
Analytical Variables
Precision and accuracy. The precision of the method was measured over a 66-day period. Pools with three different creatinine concentrations were prepared from commercially available calibrator materials and kept frozen until ana- the chromatographic procedure, none affected the quantification of the creatinine peak. Figure 5 shows the noninterference of (e.g.) p-aminosalicylic acid on the determination of creatinine.
